A functional epitope of the pneumococcal surface adhesin A activates nasopharyngeal cells and increases bacterial internalization.
Pneumococcal surface adhesin A (PsaA) is a putative pneumococcal (Pnc) adhesin known to bind to nasopharyngeal (NP) epithelial cells. This study evaluated the effect of peptides within a functional domain of PsaA on NP cells. Detroit 562 NP cells were treated with synthetic peptides derived from PsaA (P4, P6, and P7; 28, 12, and 16 amino acids, respectively). The P4 peptide also binds to NP cells. Analysis of P4-treated NP cells by transmission electron microscopy revealed major cytological changes. Of 9 cytokines analyzed, a 6-fold increase in FGFb secretion at 3 and 6h (11-fold at 12h) was found post-P4 treatment of NP cells. There was a simultaneous reduction in the secreted levels of IL-6, IL-8, and VEGF. We observed enhancement in the adherence of Pnc strains to P4-treated NP cells (2-38-fold increase). Enhancement in adherence (2-fold increase) to P4-treated NP cells was also recorded with other streptococcal species (Streptococcus mitis and Streptococcus pyogenes). Internalization experiments demonstrated that 45% of the adherent bacteria were actually internalized after pretreatment with P4 peptide as compared to controls. Peptide fragments of P4, P6 and P7 did not activate NP cells to the extent of P4 peptide. The P4-mediated enhancement of Pnc adherence was blocked (100%) by anti-P4 antibodies, confirming the specificity of the P4 sequence for NP cell activation. Our data suggests that this functional domain of PsaA contained within the P4 sequence binds and activates NP cells to facilitate Pnc invasion.